Abstract 6-Amino-2-thioxo-1,2,3,4-tetrahydropyrimidin-4-one 1 reacted with a mixture of formaldehyde and indane-1,3-dione 7 in one-pot synthesis to yield the tetracyclic system 11a. On the other hand, the dihydro derivatives 10b-f were isolated when a mixture of 1 and 7 reacted with aromatic aldehydes. Compounds 11 reacted with hydrazonoyl chlorides 5 to yield the title compounds 12. The proposed structures of the newly synthesized compounds are based on spectral data and are confirmed by alternative method.
Introduction
Multicomponent condensation reactions (MCRs) have recently been discovered to be a powerful method for the synthesis of organic compounds, since the products are formed in a single step and diversity can be achieved by simply varying each component. [1] [2] [3] Due to biological activity of a significant number of compounds containing condensed pyrimidines (for example, they have been used as effective antitumor agents 4 , as herbicide antidotes 5 , antibacterials 6 , diuretics 7 or antivirals 8 ) and our interest in MCRs we wish to report the synthesis of tetra-and pentaheterocycles such as azinopyrimidine ring systems by a one-pot three-components condensation of aldehydes and indane-1,3-dione 7 in presence of 6-amino-2-thioxo-1,2,3,4-tetrahydropyrimidin-4-one 1 and 7-amino-1-phenyl-3-substituted-1,2,4-triazolo [4,3- 
Scheme 1
In continuation to this work, it seemed possible to us to synthesize compound 4 via reaction of aldehydes, indane-1,3-dione 7 and 1 followed by oxidation of the formed dihydro-derivatives 10. However, we have found that the reaction of 7 with formaldehyde (R' = H) and 1 gave a product isomeric to 4. It was thus concluded that this product is 11a which formed via the nonisolable intermediates 9 and 10 (R' = H) (cf. Scheme 2). On the other hand, when a mixture of 7 and 1 reacted with aromatic aldehyde in ethanol in presence of piperidine the dihydro-derivatives 10b-f; (R' = Ar) could be isolated. The stability of 10 despite the fact that it is not aromatic may be rationalized for by the fact that the planar aromatic 11 should suffer plenty of intramolecular steric repulsion.
The assigned structure for products 11 was based on elemental and spectral analyses (see Experimental Section). Structure 11d, taken as a typical example, was further proved based on X-ray crystal analysis. X-ray crystal analysis of structure 11d indicates that the 4-fluoro-phenyl function group rotation around the single bond is hindered and thus, the aryl group is forced in a position almost perpendicular to the plane of the ring 10 , to fit steric requirements. Compounds 11a-f reacted with hydrazonoyl chlorides 5a,b to yield products that may be formulated as 12 or 13. These can result either from initial formation of 14 or isomeric 15 and followed by cyclization via elimination of hydrogen sulphide. However, a possible initial [3+2] cycloaddition at the thiocarbonyl group and subsequent rearrangement afforded products 12 following well accepted mechanism initially suggested by Hassaneen et al [11] [12] [13] [14] [15] (Scheme 3). The assigned structure for compounds 12 was further confirmed by chemical transformation. Thus, reaction of 7-amino-1-phenyl-3-substituted-1,2,4-triazolo[4,3-a]pyrimidin-5-one 13, 14 17 with aromatic aldehydes and 7 in absolute ethanol in presence of piperidine led to formation of products which are identical in all respects (mp, mixed mp and IR) with products 12.
In conclusion, we have developed a novel one-pot three-components condensation reaction of aldehyde derivatives and indane-1,3-dione 7 in presence of 1 or 17 which is an efficient approach for the synthesis of 11 and 12, respectively. 6 at 300 MHz on a Varian Gemini NMR spectrometer using tetramethylsilane (TMS) as internal reference and the results are expressed as δ values. Mass spectra were performed on a Shimadzu GCMS-QP 1000 Ex mass spectrometer at 70 eV. Elemental analyses were carried out at the Micro-analytical Centre of Cairo University. Crystal structure was performed using Envaf Nonius 591 Kappa CCD single crystal diffraction. Due to the limited solubility of compounds 10b-f, 11b-f and 12a-l in common 13 C NMR solvents, the 13 C NMR spectra were unrecorded with the exception of compound 11a. (11a-f) A mixture of 1 (1.43 g, 10 mmol), aldehyde derivatives (10 mmol) and indane-1,3-dione (1.46 g, 10 mmol) in acetic acid (30 mL) was heated under reflux for 3 h. After cooling at room temperature the solid product formed, which was collected by filtration and crystallized from dimethylsulfoxide to give compounds 11a-f (except compound 11d was crystallized from dimethylformamide). Thioxo-2,3-dihydro-1H-indeno[2`,1`:5,6]pyrido[2,3-d]pyrimidine-4,6-dione (11a) 
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5-(4-Fluorophenyl)-2-thioxo-2,3-dihydro-1H-indeno[2',1':5,6]pyrido[2,3-d]pyrimidine-4,6-dione (11d
